


Bioassay:- is defined as the estimation of the 
concentration or potency of a substance by 
measurement of the biological response that is 
produces. 

The uses of bioassay are: -

1- To measure the pharmacological activity of 
new or chemically undefined substances.             

2- To investigate the function of endogenous 
mediators.                                                                
3- To measure drug toxicity and unwanted effects.                                                                       
4- To measure the concentration of known 
substances



Bioassay is essential in the development of new drugs. 

The activity of a new compound must be compared in 

various test systems with that of known compounds. 

The test must be simple and quick and it must be as 

specific as possible for the type of biological activity 

that is being studied 

e.g. local anesthetic activity can be measured by the 

ability of a substance to block action potential 

propagation in an isolated length of peripheral nerve. 



The result obtained in this way correlate well with 

activity in clinical use, so the test has good predictive 

value. 

On the other hand, no reliable test system for 

assessing the activity of antipsychotic drugs, there 

being an animal model equivalent (either naturally 

occurring or experimentally produced) of 

schizophrenia.



Assessment of a new compound is usually based on a 

profile of activity in a range of test system, in the 

expectation that clinical effectiveness will be 

associated with a particular pattern of activity in 

such a profile, rather than with activity in one 

particular test system. 

In general, the less well we understand the 

mechanism of the therapeutic action of a drug, the 

more difficult it is to predict clinical effectiveness 

from results of assays based on laboratory test 

systems.



Bioassay is usually involves comparison of the 

unknown preparation with a standard. 

Estimates that are not based on comparison with 

standards are usually unreliable and vary from 

laboratory to laboratory. 

Comparisons are best made on the basis of dose-

response curves which allow estimates of the 

equiactive concentrations of unknown and standard 

to be used as a basis for the potency comparison.



Testing of drugs
Experiments conducted on animals are essential in the 

development of new chemicals for the management of 

disease. 

The safety and efficacy of new drugs can be established only 

by adequate and well controlled studies conducted in human 

subjects. 

Since findings in animals do not always accurately predict the 

human response to drugs, subjects who participate in clinical 

trials have dual risks; a potential toxicity of the new drug 

and a potential lack of efficacy which may worse the 

condition being treated. 



Most countries have established safeguards to 

protect the rights of participants. People who 

volunteer to be subjects in a drug study have a 

right to know what can and will happen to them if 

they participate (informed consent). 



Clinical trials
are methods used to assess the clinical effectiveness of drug 

treatment in human.

Phases of clinical testing of new compounds: -

Phase I (Human pharmacology, 20-50 subjects): 

measurements of pharmacological action, potency, 

pharmacokinetic characters, side effects etc. usually in 

normal volunteers.                                       

Phase II (Therapeutic exploration, 50-300 subjects):

tests to establish whether or not a new drug has a detectable 

efficacy in small groups of patients, to establish dosage 

regime to be used and safety



Phase III (Therapeutic confirmation, 250-1000 subjects):

large scale comparative trials in patients, designed to 

establish efficacy , compare the new drug with other 

available treatments, establish optimal dosage, determine 

the unwanted effects before the  drug is licensed for 

marketing.

Phase IV (Therapeutic use, 2000-10000 subjects):

surveillance of the efficacy and incidence of unwanted 

effects of a new drug after it has been licensed and made 

available for prescription. 



The value of pharmacologically inert (placebo) treatment 

trial:

1-to distinguish the pharmacodynamic effects of a drug from 

the psychological effects of  the act of the medication and 

the circumstances surrounding it, e.g. increase interest by 

doctor, more frequent visits etc...  

2-to distinguish drug effects from fluctuations in the disease 

that occur with time and other external factors.  

3-to avoid false conclusions, the use of placebo is valuable in 

phase I healthy volunteer studies of novel drugs to help 

determine whether minor but frequently reported adverse 

events are drug related or not



Designs for therapeutic trials:-
1- Parallel group design:-

This is the most common clinical trial design for 

confirmatory therapeutic trials. Subjects are 

randomized to one of two or more treatment 

"arms". 

These treatments will include the investigational 

drug at one or more doses, and one or more control 

treatments such as placebo. 

Advantages are simple, more close to reality and 

short period



2- Crossover design:-

Each subject is randomized to a sequence of two 

or more treatments and hence acts as his own 

control for treatment comparisons. 

Advantage is eliminating subject to subject 

variation. 

Disadvantage is long period as a period of 

washout is needed ( by separating the treatment ) 

to avoid the residual influence of treatments on 

subsequent treatment periods.



3- Factorial design:-

Two or more treatments are evaluated simultaneously 

through the use of varying combinations of the 

treatments. The simplest example is the 2*2 

factorial design in which subjects are randomly 

allocated to one of four possible combinations of 

two treatments A & B. These are A alone, B alone, 

A+B and neither A nor B (placebo ). 

Advantage is efficient use of clinical trials by 

evaluating two treatments with same number of 

individuals and examines interactions of two 

compounds



Meta-analysis:- the collecting together of a number 

of trials with the same objective in a systematic 

review (literature on a given subject) and analyzing 

the accumulated results using appropriate statistical 

method termed meta-analysis.                           

Pharmacoeconomics:- a newly emerging discipline 

which seeks to measure drug effects in social and 

economic terms and is becoming increasingly 

important in guiding government decisions on drug 

prescribing and health care policies.



Pharmacoepidemiology:-

is the study of the use and effects of the drugs in large 

number of people. It is observational not experimental 

and include two studies:-

1- observational cohort studies:- in which patients 

receiving the drug are followed up to determine the 

outcomes (therapeutic or adverse), this usually 

forward looking (prospective)research.                                 

2- case control study:- this reverse the direction of 

scientific logic from forward looking (prospective) to 

a backward looking (retrospective).


